Reconstitution of eukaryotic translation elongation in vitro following initiation by internal ribosomal entry.
The ability to reconstitute different stages of eukaryotic translation process in vitro is a prerequisite for detailed biochemical analysis of their mechanisms. Reconstitution of elongation and subsequent processes such as termination and recycling on natural mRNAs translated by the cap-dependent mechanism is very complicated, and has not so far been done because of the necessity to first reconstitute the process of translation initiation, which is the most complex stage of eukaryotic translation, which requires at least nine initiation factors. The recent discovery of internal ribosomal entry sites (IRESs) in the intergenic region (IGR) of the genomes of dicistroviruses such as cricket paralysis virus (CrPV) and Plautia stali intestine virus (PSIV) that mediate initiation of translation by a mechanism that does not involve aminoacylated initiator tRNA (Met-tRNA(i)Met) or any initiation factors has provided a simple means to assemble active ribosomes on an mRNA that can be used to investigate these downstream stages in the translation process. Here we describe the methods for the assembly of active mammalian ribosomes on the CrPV IGR IRES and for reconstitution and analysis of subsequent steps in the elongation process. The composition of the reconstituted in vitro translation system can be fully controlled, and we therefore suggest that the methods described here could in future be adapted to permit template-dependent synthesis of peptidomimetics by eukaryotic ribosomes, by reassigning individual codons in an mRNA to non-natural amino acids using tRNAs that have been appropriately mischarged either chemically or enzymatically.